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(57) ABSTRACT

The mvention relates to a steady rest for clamping and/or for
holding a workpiece (W) on a machine tool, comprising three
holding members (3, 4, 5) mounted 1n a housing (2) and
displaceable 1n a common plane, two of which are designed as
two-armed levers pivotably supported 1n the housing (2), and
the central holding member (5) 1s guided 1n a straight line. The
two outer holding members (3, 4) are kinematically con-
nected respectively to the central holding member (3) via an
angle lever (10, 11) so that with an opening movement of the
central holding member (5) the outer holding members (3, 4)
are pivoted apart from one another. The angle levers (10, 11)
are linked rotatably onto the central holding member (5),
respectively the one leg of the angle levers (10, 11) being
connected to the associated outer holding member (3, 4), and
the other leg being connected to the housing (2) by means of
gate/pin arrangements.

15 Claims, 3 Drawing Sheets
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1
STEADY REST

CROSS-REFERENCE TO RELATED
APPLICATIONS AND CLAIM TO PRIORITY

This application 1s a National Phase of International Appli-
cation No. PCT/EP2008/009062 filed Oct. 27, 2008 and
relates to European Patent Application No. 07021706.2 filed
Nov. 8, 2007, of which the disclosures are incorporated herein
by reference and to which priority 1s claimed.

The present invention relates to a steady rest for clamping
and/or for holding a workpiece on a machine tool, comprising
three holding members mounted 1n a housing and displace-
able 1n a common plane, of which the two outer holding
members are designed as two-armed levers disposed 1n a
mirror 1mage to one another and supported pivotably within
the housing, and the central holding member 1s guided move-
ably radially 1n a straight line to a tool axis, the central holding
member having control surfaces which interact with the free
ends of the outer holding members 1n order to convert a
closing movement of the central holding member directed
towards the tool mto a pivot movement of the outer holding
members 1n the clamping position of the latter, and the two
outer holding members being kinematically connected
respectively to the central holding member via an angle lever
so that with an opening movement of the central holding
member directed away from the workpiece the outer holding,
members are pivoted apart from one another into their open
position.

Steady rests of this type for clamping and/or for holding
workpieces on machine tools, and 1n particular turning
machines, are known, for example, from EP 0 562 180 B1.
With these steady rests the outer holding members designed
as angle levers are mounted pivotably on the housing, their
free 1nner ends resting against control surfaces of the central
holding member and interacting with the latter so that an axial
clamping movement of the central holding member 1s con-
verted mto a pivoting closing or clamping movement of the
outer holding members. Furthermore, the previously known
steady rest 1s equipped with a return function which ensures
that the inner ends of the outer holding members remain
resting against the control surfaces, and so are automatically
brought back into their open position when the central hold-
ing member 1s moved axially away from the tool. For this
purpose a control lever, likewise designed as an angle lever, 1s
assigned to every outer holding member, said control lever
carrying on 1ts one end a pin which 1s guided in a straight gate
within the 1nner lever of the outer holding member. The other
end of the control lever 1s mounted pivotably 1n a corner
region of the housing, and in the central region of the control
lever a recess 1s provided 1n which a pin held on the central
holding member 1s guided. This type of coupling of the outer
holding members to the central holding member via the con-
trol lever means that due to the contact between the recess and
the pin the control lever implements a force-controlled pivot
movement by means of which the outer holding members are
pivoted out into their open position when the central holding
member 1s drawn back.

The known steady rests have absolutely proved their worth
in practice. However, there 1s a need to design the return more
simply, and 1n particular to shorten the guide paths.

Correspondingly, 1t 1s an object of the present invention to
design a steady rest of the type specified at the start such that
the guide paths are shortened and the design 1s simple. Here
one of the holding members should be moveable beyond the
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position corresponding to the open position of the steady rest
in order to enlarge the opening for insertion and removal of a
workpiece.

This object 1s achieved according to the invention with a
steady rest of the type specified at the start in that the angle
levers are linked rotatably onto the central holding member
and respectively the one leg of the angle levers 1s connected to
the associated outer holding member, and the other leg 1s
connected to the housing by means of gate/pin arrangements.

Therefore, according to the mvention provision 1s made
such that the angle lever by means of which the outer holding
members are coupled to the central holding member, 1s
mounted pivotably on the central holding member, and here
in particular adjacent to the control surfaces of the latter, and
the free ends of the angle lever are connected to the housing
and the outer holding members by means of gate/pin arrange-
ments. In this way 1t 1s possible for the transmission paths to
be short due to the short lever arms between the link-on point
on the central holding member on the one hand, and the gates
on the other hand, by means of which direction transmission
of the movement 1s achueved, and so also the guiding 1s made
casier.

According to one preferred embodiment provision 1s made
here such that the angle levers are respectively linked on
rotatably at the intersection point of their two legs on the
central holding member.

In a further embodiment of the invention provision can be
made such that on the inner lever arms of the outer holding
members a gate, 1n particular a straight gate, 1s respectively
provided in which a pin 1s moveably guided on the end of the
one leg of the associated angle lever. This type of simple
gate/pin guide 1s sullicient in order to convert the straight
movement of the central holding member 1nto a correspond-
ing pivot movement of the outer holding members.

On the other hand, 1n most cases it is necessary for the gates
of the gate/pin arrangements to extend 1n a curve between the
housing and the angle lever. Advantageously here, the curved
gate 1s formed 1n the leg of the angle levers engaging with the
housing, and a pin provided on the housing engages with the
gate. The advantage of the design of the gate on the angle lever
1s that the gate can be produced easily. Inkinematic reverse an
arrangement 1s of course also conceivable with which the gate
1s formed 1n the housing and the pin 1s held on the angle lever.

In order to obtain the most direct guiding possible, the pin
held on the housing should be provided close to the axis of
movement of the central holding member, 1n the closed posi-
tion of the steady rest the pin then supposedly engaging with
the end of the curved gate positioned at the free end of the
angle lever.

According to a further embodiment of the invention pro-
vision can be made such that the curved gates respectively
have a first section which corresponds to a path of movement
of the outer holding members between the open position of
the latter and the closed position of the latter, and such that
adjoining the end of the first sections corresponding to the
open position of the steady rest there 1s respectively a second
section which corresponds to a further path of movement of
the outer holding members between the open position of the
latter and an end position, the second section of the gate being
designed to guide the first angle lever such that an axial
movement of the central holding member beyond 1ts position
corresponding to the open position of the steady rest 1s asso-
ciated with a force-controlled pivot movement of the associ-
ated outer holding member 1nto 1ts end position, and the
second section of the gate for guiding the second angle lever
forms a recerving pocket which enables free moveability of
the second angle lever, and the housing and the second angle
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lever are connected to one another by a further gate/pin
arrangement such that the outer holding member connected to
the second angle lever 1s pivoted out, force-controlled,
beyond 1ts open position when the central holding member 1s
moved away axially from the tool beyond 1ts position corre-
sponding to the open position of the steady rest, and the outer
holding member connected to the second angle lever being,
turther pivoted out 1n 1ts end position than the other outer
holding member.

With the steady rest designed in this way the two outer
holding members can be pivoted out beyond their normally
open position, the second holding member being further piv-
oted out 1n its end position than the first holding member.
Therefore, the curved gates, by means of which the angle
lever 1s guided on the housing, 1n a first section which corre-
sponds to the movement of the outer holding members
between their normally open position and their clamping
position, are substantially designed in a mirror 1mage so that
the outer holding members are pivoted parallel to one another.
On the other hand, the adjacent second gate sections are
different 1n design. Here the second gate section on the one
angle lever 1s designed such that the outer holding member
assigned to 1t 1s continuously pivoted into its end position,
torce-controlled. In contrast, the second gate section of the
other angle lever 1s designed as a receiving pocket which
allows a further pivot movement of the second outer holding
member, but does not guide with force-control. In order to
produce the further pivot movement into the end position, the
second angle lever 1s connected to the housing by a second
gate/pin arrangement which actively assumes the guiding
function and p1vots out the second angle lever, and so also the
associated outer holding member into the end position of the
latter when the central holding member 1s moved away from
the tool beyond the position corresponding to the normal open
position of the steady rest. In other words, the second outer
holding member 1s guided by two gate/pin arrangements on
the housing, the one gate/pin arrangement controlling the
normal pivot movement from the closed position into the
open position of the steady rest, and the second gate/pin
arrangement the turther prvot movement beyond the open
position. In this way 1t 1s achieved that the movement of the
second outer holding member can be controlled easily, and
complicated control curves with sharp kinks can be avoided.

This control of the movement of the angle lever on the
housing with two gate/pin arrangements can also be used it
the angle lever 1s not pivotably mounted on the central hold-
ing member. Correspondingly, according to a further aspect
of the mvention provision 1s made such that guiding on the
housing 1s by means of gate/pin arrangements with curved
gates, and the curved gates respectively have a first section
which corresponds to a path of movement of the outer holding,
members between the open position of the latter and the
closed position of the latter, and that adjoining the end of the
first sections corresponding to the open position of the steady
rest 1s a second section respectively which corresponds to a
turther path of movement of the outer holding members
between the open position of the latter and an end position,
the second section of the gate being designed for gmiding the
first angle lever such that an axial movement of the central
holding member 1s associated with a force-controlled pivot
movement of the associated outer holding member 1nto its
end position beyond 1ts position corresponding to the open
position of the steady rest, and the second section of the gate
for guiding the second angle lever forms a recerving pocket
which enables free moveability of the second angle lever, and
the housing and the second angle lever are connected to one
another by a further gate/pin arrangement such that the outer

5

10

15

20

25

30

35

40

45

50

55

60

65

4

holding member connected to the second angle lever 1s p1v-
oted out, force-controlled, beyond its open position when the
central holding member 1s moved away axially from the tool
beyond its position corresponding to the open position of the
steady rest, and the outer holding member connected to the
second angle lever being further pivoted out1n 1ts end position
than the other outer holding member.

With regard to further advantageous embodiments of the
invention reference 1s made to the sub-claims and to the
tollowing description of an exemplary embodiment with ret-
erence to the attached drawings. The drawings show as fol-
lows:

FIG. 1 a steady rest according to the present invention 1n 1ts
clamping position,

FIG. 2 the steady rest of FIG. 1 1n 1ts open position, and

FIG. 3 the steady rest of FIG. 2, the left-hand outer holding,
member being pivoted out beyond the open position.

In FIGS. 1 to 3 a steady rest 1 1s shown which serves to
clamp and/or to hold a workpiece W on a machine tool, and
here 1n particular a turning machine. The steady rest 1 has a
housing 2 in which three holding members 3, 4, 5 displace-
able 1n a common plane are mounted. Here the two outer
holding members 3 and 4 are designed as angle levers which
are mounted pivotably in the housing 2 1n their central region
by means of pivot pins 6, 7. The central holding member 3 1s
disposed centrally between the two outer holding members 3,
4 and guided with displacement radially to the workpiece W.
In the drawing only the clamping position of the workpiece W
1s shown which does not change, independently of the size of
the workpiece to be clamped. The displacement 1s 1mple-
mented by means of a positioning mechanism not shown in
detail.

The central holding member 5 has on 1ts face facing
towards the tool a clamping surface 5Sa. Moreover, control
surfaces 8, 9 are formed on the central holding member 3 on
which the free ends of the two outer holding members 3 and
4 projecting into the housing 2 rest. The control surfaces 8, 9
and the free ends of the outer holding members 3, 4 interact
here 1 order to convert a straight movement of the central
holding member 5§ towards the tool W 1nto a pivot movement
ol the outer holding members 3, 4, and thus to bring the latter
into the clamping position shown in FIG. 1.

With the steady rest 1 according to the invention the outer
holding members 3, 4 are additionally coupled to the central
holding member 5 1n such a way that the outer holding mem-
bers 3, 4 are automatically brought back into their open posi-
tion shown in FIG. 2 when the central holding member 5 1s
moved downwards out of 1ts clamping position (FIG. 1) away
from the tool W in the drawing. For this return there is
assigned to every outer holding member 3, 4 an angle lever
10, 11 which 1s mounted pivotably on the central holding
member 5 close to the control surfaces 8, 9 of the latter by
means of a prvot pin 12, 13. The one end of every angle lever
10, 11 1s provided with a pin 14, 15 which engages 1n a
straight gate 16, 17 which 1s formed 1n the inner lever of the
associated outer holding member 4, 5 projecting into the
housing 2 and 1s guided within the latter. The other leg of each
angle lever 10, 11 1s guided on the housing 2 by a gate/pin
arrangement. Specifically, within the leg a curved gate 18, 19
1s formed 1 which a pin 20, 21 held on the housing 2 is
guided. As can easily be seen 1n the drawing, the pin 20, 21 1s
provided close to the longitudinal axis X of the steady rest 1.
The gates 18, 19 of the two angle levers 10, 11 are designed
such that the outer holding members 3, 4 also 1nevitably rest
on the control surfaces 8, 9 of the central holding member 5
upon a return of the latter. Specifically, when the central
holding member 5 1s drawn back the pivot pins 12, 13 pro-
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vided on the latter and the associated angle levers 10, 11 are
also moved axially. This axial movement 1s converted 1nto an
additional pivot movement of the anglelever 10, 11 in relation
to the central holding member 3 by the gate/pin arrangement
between the angle lever 10, 11 and the housing 2. By means of
the pins 14, 15 engaging 1n the straight gates 16, 17 the outer
holding members 3, 4 are inevitably carried along here 1n such
a way that theiwr mnwardly lying ends also rest against the
control surfaces 8, 9 of the central holding member 35 upon
return of the latter, and the steady rest 1 1s open 1n the position
of the central holding member 5 shown in FIG. 2.

With the steady rest shown provision 1s made such that the
two outer holding members 3, 4 can be pivoted out further
beyond their open position shown in FIG. 2. Provision 1s
made here such that the outer holding member 3, on the left in
the drawing, 1s further pivoted out 1n 1ts end position than the
right-hand outer holding member 4. In order to 1implement
this a respective second gate section 185, 19a, which 1s dii-
ferent in design with the gates 18, 19 of the two angle levers
10, 11, adjoins a first section 18a, 194 of the two gates 18, 19
which controls the movement between the clamping position
and the open position. With the gate 19 of the angle lever 11
assigned to the right-hand outer holding member 4 the second
gate section 196 1s designed such that the associated right-
hand outer holding member 4 1s p1voted, force-controlled, out
of the open position shown 1n FIG. 2 into its end position
shown 1n FIG. 3 when the central holding member 3 1s drawn
back further from 1ts open position. On the other hand, the
second gate section 185 1n the other angle lever 10 1s designed
as a recerving pocket which 1s designed such that the pin 20
engaging in the gate 18 does not experience any further guid-
ing on the housing 2, and the angle lever 10 can therefore
move freely. In addition, the left-hand angle lever 10 on the
housing 2 1s guided by a second gate/pin arrangement with a
gate 22 provided 1n the angle lever 10 and a pin 23 guided
therein and held on the housing 2. This second gate/pin
arrangement 1s designed such that 1t assumes the guiding of
the angle lever 10 and so of the movement of the left-hand
outer holding member 3 in such a way that the left-hand outer
holding member 3 1s further pivoted out of the open position
shown 1n FIG. 2 mto the end position shown in FIG. 3 when
the central holding member 5 1s further drawn back from 1its
position corresponding to the open position of the steady rest
1 (see FIG. 2), as shown 1n FIG. 3.

I claim:

1. A steady rest for clamping and/or for holding a work-
piece (W) on a machine tool, comprising three holding mem-
bers (3, 4, 5) mounted 1n a housing (2) and displaceable 1n a
common plane, of which the two outer holding members (3,
4) are designed as two-armed levers disposed 1n a mirror
image to one another and supported pivotably within the
housing (2), and the central holding member (3) 1s guided
moveably radially 1n a straight line to a tool axis, the central
holding member (5) having control surfaces (8, 9) which
interact with the free ends of the outer holding members (3, 4)
in order to convert a closing movement of the central holding
member (5) directed towards the tool axis (W) into a pivot
movement of the outer holding members (3, 4) 1n the clamp-
ing position of the latter, and the two outer holding members
(3, 4) being kinematically connected respectively to the cen-
tral holding member (5) via an angle lever (10, 11) so that with
an opening movement of the central holding member (5)
directed away from the workpiece the outer holding members
(3, 4) are pivoted apart from one another into their open
position, characterised in that the angle levers (10, 11) are
linked rotatably to the central holding member (5) and respec-
tively the one leg of the angle levers (10, 11) 1s connected to
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the associated outer holding member (3, 4), and the other leg
1s connected to the housing (2) by means of gate/pin arrange-
ments.

2. The steady rest according to claim 1, characterised 1n
that the angle levers (10, 11) are respectively linked to the
central holding member (35) at the intersection point of their
two legs.

3. The steady rest according to claim 1, characterised 1n
that on the inner lever arms of the outer holding members (3,
4) a gate (16, 17) 1s respectively provided in which a pin (14,
15) 1s moveably guided on the end of the one leg of the
associated angle lever (10, 11).

4. The steady rest according to claim 1, characterised 1n
that the gates (18, 19) of the gate/pin arrangements are curved
in design between the housing (2) and the angle lever (10, 11).

5. The steady rest according to claim 4, characterised 1n
that the curved gate (18, 19) 1s respectively formed in the leg
of the angle levers (10, 11) engaging with the housing (2), 1in
which curved gate a pin (20, 21) provided on the housing (2)
1s guided.

6. The steady rest according to claim 5, characterised in
that the pin (20, 21) 1s provided on the housing (2) close to the
axis of movement of the central holding member (5).

7. The steady rest according to claim 6, characterised 1n
that in the closed position of the steady rest (1) the pin (20, 21)
engages with the end of the curved gate (18, 19) positioned on
the free end of the associated angle lever (10, 11).

8. The steady rest according to claim 4, characterised 1n
that the curved gates (18, 19) respectively have a first section
(18a, 19a) which corresponds to a path of movement of the
outer holding members (3, 4) between the open position of the
latter and the closed position of the latter, and that adjoining
the end of the first sections (18a, 19a) corresponding to the
open position of the steady rest (1) there 1s respectively a
second section (185, 195) which corresponds to a further path
of movement of the outer holding members (3, 4) between the
open position of the latter and an end position, the second
section (195) of the gate (19) being designed to guide the first
angle lever (11) such that an axial movement of the central
holding member (§) beyond its position corresponding to the
open position of the steady rest (1) 1s associated with a force-
controlled pivot movement of the associated outer holding
member (4) 1nto i1ts end position, and the second section (185)
of the gate (18) for guiding the second angle lever (10) forms
a recerving pocket which enables free moveability of the
second angle lever (10), and the housing (2) and the second
angle lever (10) are connected to one another by a further
gate/pin arrangement such that the outer holding member (3)
connected to the second angle lever (10) 1s pivoted out, force-
controlled, beyond its open position when the central holding
member (5) 1s moved away axially from the tool (W) beyond
its position corresponding to the open position of the steady
rest (1), and the outer holding member (3) connected to the
second angle lever (10) being pivoted out further 1n i1ts end
position than the other outer holding member (4).

9. A steady rest for clamping and/or for holding a work-
piece (W) on a machine tool, comprising three holding mem-
bers (3, 4, 5) mounted 1n a housing (2) and displaceable 1n a
common plane, of which the two outer holding members (3,
4) are designed as two-armed levers disposed 1n a mirror
image to one another and supported pivotably within the
housing (2), and the central holding member (5) 1s guided
moveably radially in a straight line to a tool axis (W), the
central holding member (5) having control surfaces (8, 9)
which interact with the free ends of the outer holding mem-
bers (3, 4) 1n order to convert a closing movement of the
central holding member (5) directed towards the tool axis (W)
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into a pivot movement of the outer holding members (3, 4) 1n
the clamping position of the latter, and the two outer holding,
members (3, 4) being kinematically connected respectively to
the central holding member (5) via an angle lever (10, 11) so
that with an opening movement of the central holding mem-
ber (5) directed away from the workpiece the outer holding,
members (3, 4) are pivoted apart from one another 1nto their
open position, characterised in that the angle levers are guided
on the housing (2) by means of gate/pin arrangements with
curved gates (18, 19), and the curved gates (18, 19) respec-
tively have a first section (18a, 19a) which corresponds to a
path of movement of the outer holding members (3, 4)
between the open position of the latter and the closed position
of the latter, and that adjoining the end of the first sections
(18a, 19a) corresponding to the open position of the steady
rest (1) there 1srespectively a second section (1856, 195) which

corresponds to a further path of movement of the outer hold-
ing members (3, 4) between the open position of the latter and
an end position, the second section (195) of the first gate (19)
being designed to guide the first angle lever (11) such that an
axial movement of the central holding member (5) beyond 1ts
position corresponding to the open position of the steady rest
(1) 1s associated with a force-controlled pivot movement of
the associated outer holding member (4) 1nto 1ts end position,
and the second section (185) of the second gate (18) for
guiding the second angle lever (10) forms a receiving pocket
which enables free moveability of the second angle lever (10),
and the housing (2) and the second angle lever (10) are con-
nected to one another by a further gate/pin arrangement such
that the outer holding member (3) connected to the second
angle lever (10) 1s pivoted out, force-controlled, beyond 1ts
open position when the central holding member (5) 1s moved
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away axially from the tool (W) beyond 1ts position corre-
sponding to the open position of the steady rest (1), and the
outer holding member (3) connected to the second angle lever
(10) being further pivoted out 1n 1ts end position than the other
outer holding member (4).

10. The steady rest according to claim 9, characterised in
that the angle levers (10, 11) are linked rotatably onto the
central holding member (5), and respectively the one leg of
the angle levers (10, 11) 1s connected to the associated outer
holding member (3, 4,) and the other leg 1s connected to the
housing (2) by means of gate/pin arrangements.

11. The steady rest according to claim 10, characterised in
that the angle levers (10, 11) are respectively rotatably linked
onto the central holding member (§5) at the intersection point
of their two legs.

12. The steady rest according to claim 9, characterised in
that on the inner lever arms of the outer holding members (3,
4) a gate (16, 17) 1s respectively provided in which a pin (14,
15) engages on the end of the one leg of the associated angle
lever (10, 11) and 1s moveably guided.

13. The steady rest according to claim 9, characterised in
that the curved gate (18, 19) 1s respectively formed in the leg
of the angle levers (10, 11) engaging with the housing (2), in
which a pin (20, 21) provided on the housing (2) 1s guided.

14. The steady rest according to claim 13, characterised in
that the pin (20, 21) 1s provided on the housing (2) close to the
axis of movement of the central holding member (5).

15. The steady rest according to claim 14, characterised in
that 1n the closed position of the steady rest the pin (20, 21)
engages with the end of the curved gate (18, 19) positioned on
the free end of the angle lever (10, 11).
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